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Therole of octopamine, tyramine, and three antagonists
on the offspring sex ratio of Megalurothrips usitatus
(Bagrall) (Thysanoptera: Thripidae)
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Abstract [Objectives] To determine the effects of octopamine and tyramine on the offspring sex ratio of the bean flower
thrip, Megalurothrips usitatus (Bagnall), an economically important pest of legumes. [Methods] Under conditions of (26 +
1) °C, 60% + 5% RH and a photoperiod of 14 : 10D, 1-day-old mated, adult females were fed for 48 h on either a 10% sucrose
solution (control), or a 10% sucrose solution plus either 20 mmol-L ' octopamine, 20 mmol-L"' tyramine, 1 mmol-L "'
phentolamine, 1 mmol-L "' mianserin, or 1 mmol-L "' yohimbine, which was confined between two layers of stretched parafilm,
then reared individually for 10 d on a section of young cowpea (Vigha unguiculata) bean pod in a glass tube. Bean pod sections
were replaced daily. Replaced bean pod sections were placed into a new glass tube until offspring emerged, after which the
numbers of nymphs, and their sex were recorded. Sex ratio (defined as proportion of males) and offspring survival (%) were
calculated. [Results] Only the phentolamine treatment group had a significantly higher adult offspring sex ratio (0.47) than
that of the control group (0.34). Offspring sex ratios in this treatment group were significantly higher than those of the control
on the 4th, 5th day and 9th day of oviposition. Both the octopamine and phentolamine treatment groups had significantly fewer

adult female offspring, as well as fewer adult offspring overall. The production of female offspring was inhibited by yohimbine.
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None of the treatments affected the number of male offspring or the offspring survival rate. [Conclusion] Phentolamine

inhibits the production of female offspring by mated female bean flower thrips, and thereby increases sex ratio of their offspring.

Key words Megalurothrips usitatus; sex ratio; cowpea; biogenic amines; antagonists

A1 Jhe R i 2 B AR P ) T e R A )
e, fE Rz, RS MEEE, =
5T a4 R RAETETE N 247 o f A R
AY1E 42 ( Neckameyer and Leal, 2017; REAEHTSE,
2019; Finetti etal.,2021; White etal., 2021 ),
B0 R R 3 3k 55 R N 1 A2 AR 4 A ok ke PR L
TIRE . X EEZARA[ 0K 525 o DIREMFE M
Wiz ( a-adrenergic-like octopamine receptors,
OctaR ). B-15 FHREREMER AMAZIA ( B-adrenergic-
like octopamine receptors, OctpR ), I HUF&HESZ
& ( tyramine type 1 receptors, Tyrl-R ), II %I
324K (tyramine type 2 receptors, Tyr2-R) il
Il 7Y % i 52 /& ( tyramine type 3 receptors ,
Tyr3-R ), H:A, OctaR A 2 M2, HI OctalR
F Octa2R ; OctBR 117 OctpIR ., OctB2R , OctB3R
FI1 OctB4R4 /~V.25 (Hana and Lange, 2017;
Finetti etal., 2021; Zhuetal., 2022 ), OctoR .
OctBR M Tyrl-R 3 ZKZRTEME RS R G A 7
A, X B H % HE DI A2 R A E Y I Y AR T
(Avila et al., 2012; El-Kholy et al., 2015; Li
etal., 2015; Hana and Lange, 2017; Wu et al.,
2017; White etal., 2021; Deshpande etal.,
2022 ), AWMz RO A £ R RS BRI ]
w, M %] ( Phentolamine ) F1K 4 {4, Ak
( Mianserin ) [F] ok % 0 B SZ AR A5 P, Firg ml
2 OctoR ZZFN OctpR ZAK, J5& X OctpR
ZARPFETUENGR, X2 H OctB2R 2R
RORTC AW . YRR BB Z AR BN, §F 5
( Yohimbine ) X} Tyrl-R SZ & H A S (350G
PE o SR EEFEHUH H 8 T B A Y ez (R 2 B2
Bt sEH (Ohta and Ozoe, 2014; Hana and
Lange, 2017; Blenau etal., 2022; Zhuetal.,
2022 ),
-8 K i £ Megalurothrips usitatus ( Bagnall )
EERHEY L) —FiE s s, EE R EERK
M AERSFIEESE (skify, 1987; BRIGHESE,

2014; {4, 2015a, 2015b; Tang et al., 2015 ),
AR, A NI RITLE Vigna unguiculata
(L.) Walp. I S X5 35 iy, FoR AR S a3 ™ &
SN ST SR AL i ( ERVERESE, 20145 B
A4, 2020 ), BROKZECEIES] S—¢, il
R 0] I 1 BFE R FH PR A B R A I A
( Arrhenotoky )( 5K 6, 1987; BN, 2020 ),
g B Y Y B - AR A Z 52 Haplodiploidy ),
RS2 09 A B LA AR ME L, R AZRG B A B
fEARE R ( Moritz, 1997; Krueger etal., 2016 ),
i) Ty it 32 A% 8¢ ( Spermatheca ) AILIN A9 3G s 4%
il SZ AR PIAE T ORI, Fh e AP L
(Dallai et al., 1996; Kruegeretal., 2016 ), #i
VL 32 Z2 Fh AR W) R AR A2 W R 1 S
( Bondy and Hunter, 2019; #WAi%E, 2020;
Wan et al., 2020; % #8M8%E 2022; Katlav et al.,
2022 ), HIZ, i 532k 9 LAY 55 0 ot A 3
RIS A S 2 ik, AN B 0 25 i HEBR A 32
KA s A Tk . ik, ABF5EU
SR VIR | PPN 2 £ JHe R & e S 3 Al bi i)
XoJ A R E O e g i, S SO B
20 T it ] 1) B A ) SRR

1 #REFHE
1.1 #ikEw
SLE (A, ai KBS ) Pkl TR %

W, R DT A TR A P PR (e B A 2y ik
B3 (S ELRTPN TR iU e 78

1.2 #ikmiR

T T A R 2 T ) A X 3802 S 1 B iy T 5
X, SRS UL 5 AE PN 119 38 30 8 Sl R, 7
(26%1) °C . FHXHZE 60%+5% . YeJEPI L : D=

10 50T, HULG ST iRSR . FA0b I
Jei o P SR AR R T SIS (12 mm> 100 mm )



53] WRER I 25 555 AN IR B A2 PR K000 00 5 3 DR ) B A EE 2 )

< 1521 -

Wo BMHOPIMBIS, BoXTE SR 24 h, Pik E A i
HAE A
1.3 fhHRikA

RIS TR 0FE 98% Bx A e Il 98% ik iz
(Sigma A ] ); 98%ENZHiHH | 98% AL A MR A
99% A F 12 (Aladdin 22H] ); 99.9% M (TN
fe2Ei5m) T o

14 REHE

ARG R FH 8 SR Wk Ab B R ( Barron
etal., 2007; Nielsen etal., 2010), X% 6
AEFE . 10%BEMIR (XFIE ) FI5A 20 mmol-L ™
AN 20 mmol-L ™ B, 1 mmol-L ™' BYZAHIA, 1
mmol'L ' KZEHH 1 mmol- L F =510 10%)5
B B BT 24 h (VAL 2 Pet J5 (30
mL) H, B 4-6 k. HHUREEA 1 MBS

(10 mmx 10 mm ), 3/ 0.043 mm JE ML,
FHAZ Parafilm B H B O B4, BEEIS 1.0
mL HFR . 48 h )5, FRGHER RN (12
mmx 100 mm ) H', FSLGEFE 10d, DIBETIE S
SEHLHE RN 0, RRALEE S B 19-31,
24 h HH— WG I, KRG IH G 3R
AR Th AR SR SR, IR, HE

TARPIL Ry g o M e R AR R R A Y R
FE M (26+1)°C  FIXHEE 60%+5%  EEH L -

D =14 : 10, MEHICFA RAEE . BRI H
BSEGE, RPN RV & Hef) ).

H M LRG3 o R T840 K 5 i o ™=
TIEN, T AT PR RIME, SO 1A AR
RN, IR, B G 1§RE R
B> (Tang etal., 2015).,

15 HiESH

FIH Excel 2010 #4705 B i A BRANZ 5
FIA SPSS 19.0 A T IR B A () e it 537 o
P LRI 30 SR B 4 S IE 3% 55 W45 AL B
XTHRHEAT t RS (P <0.05),

2 HREHH

21 FRUELEFEML

Ml . B, ByZhiil . SR @b
BEEAM 48 h J5, C3CH MW A #] ol
10 d P T P= AR A B L UL 1 1 227 I AL B
A HEE L 0.47 )53 = T X R 0.34 X P<0.05 ),
HAL A 5 RZEHEAREEES (P>
0.05 ).

0.6 -
*
05} 1
2
s 04} T T
% T T T
©n
e 0.3
Eaal
T 02
0.1
Xof B A0 L33 [R5 0 I S5 < N =
Control Octopamine  Tyramine Phentolamine Mianserin  Yohimbine

AbFE Treatments

Bl ARLEEZHTEXEEEXREAIERM=FROMEEE
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Data are mean+SE. Histograms with an asterisk indicate significant differences between the
treatment and control at 0.05 level by t-test. The same below.
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Fig. 2 Daily sex ratios of offspring adults from the eggs produced by the
mated females of Megalurothrips usitatus under different treatments
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